It seems hard to discriminate these models just by the hadron spectroscopy and the existed scattering data of hadron interactions. Theoretically it is also hard to justify which effective degrees of freedom are the proper ones. On the other hand the well known phenomena, that the nucleus is a collection of nucleons rather than quarks, and that the nuclear force has similarities to the molecular force except for energy and length scale differences, have not been explained by any of these model approaches.
A pure quark-gluon model description of the N -N interaction has been developed [3, 27] . It starts from a multiquark system and demonstrates that in the N -N channels, it is energetically favorable for the system to cluster into two nucleons and that the nuclear intermediate range attraction is caused by quark delocalization similar to the electron delocalization which induces intermediate range molecular attraction. In the 9 and 12 quark systems with quantum numbers of 3 H, 3 He and 4 He the nucleon clustering has been verified as well as the two nucleon system [28] . This model has been extended to N -Λ and N -Σ interactions [29] and the results show that the quarks delocalize properly in different channels to induce qualitatively correct N -N (JI = 10, 01, 11, 00), N -Λ (JI = 1 ) and ∆Ξ * (31) , it is energetically favorable for the quarks to merge into quark matter instead of two baryons, and there are often strong effective attractions in these channels. In the ∆∆ (JI = 30), the d * channel, the effective attraction is so strong that the total energy of the system(∼ 2.1 GeV ) is near the N N π threshold; therefore the d * (JI = 30) might be a narrow resonance state [2] . Different model approaches give quite different mass of d * . The meson baryon coupling model [9] gave a ∆ − ∆ binding of 11 − 340 M eV depending on the coupling constants of ρ and ω and the hard core radii(0.2 − 0.3 f m). If the hard core radii are larger than 0.38 − 0.40 f m,the binding energy will be less than 10 M eV . The quark-meson-gluon hybrid model obtained a binding between 37 M eV and 80 M eV [30] . The pure gluon exchange model got 18 M eV binding even though there is a repulsive core in many other baryon-baryon channels [31] . MIT bag model will give a d * mass of 2340 M eV if the bag radius is adjusted to give the minimum. On the other hand the R-matrix version of the modified bag model give a mass as high as 2840 M eV [22] . The skyrmion model obtained a very weak binding ∼ 10 M eV [32] . Therefore d * study will provide a critical test of hadron interaction models. (This was already pointed out in the US Long Range Plan for Nuclear Science in 1996 [33] .)
Quark delocalization plays a vital role in lowering the d * mass. In a variational calculation this is nothing else but just a method to enlarge the variational Hilbert space. Therefore it might be a general property of quantum mechanics. If it is really realized in the nucleus(nucleon swollen explaination of the EMC effect [34] might be taken as an evidence of quark delocalization), it has far-reaching implications however. The phase transition from nuclear matter to quark-gluon plasma would be at best a second order one or just a crossover as happened in the transition from atomic gases into plasma and would make the already hard identification of this phase transition even harder [2] . d * search is a critical test of the quark delocalization mechanism.
II. ELECTO-PRODUCTION MECHANISM OF
* is a spin 3 state. Its dominant hadronic component is ∆∆. To produce a d * from a nuclear target, one has to change two nucleons into two ∆'s. A virtual photon exchange can only excite one nucleon into a ∆. Double photon exchange is a fourth order QED process. Its contribution to the cross section will be proportional to α 4 , a too small effect. Here α = e 2 / (hc). Therefore the electro-production of d * is critically dependent on the gluon exchange current in the quark-gluon description and on the meson exchange current in the hadronic description. The gluon exchange current is unique as depicted in Fig.1 . However as mentioned before that some models emphasized the Goldstone boson quark coupling. Then there will be meson exchange current as depicted in Fig.2 even within a baryon. This makes the exchange current in the quarkgluon description rather model dependent. J.A.Gomez Tejedor and E. Oset(GO) calculated the ed → e p∆ and γd → ∆∆ → pnπ + π − cross sections with the hadronic degree of freedom [35] . This approach is complicated by the many effective meson-baryon couplings. However those coupling constants have been fixed by the experimental data. We will take GO approach to do the d * electro-production cross section calculation. Based on the isospin and angular momentum conservation and taking into account the results of GO, the following Feynman diagrams are included in our calculation,
The Kroll-Ruderman term Fig + ) has been included. Because the results of GO [35] show that the contribution of NN*(1520) might be more important, the NN*(1440) term will be left for further refinement. The ∆∆ and the D-wave components of deuteron are neglected temporary.
III. MESON EXCHANGE CURRENT AND CROSS SECTION
The general electron scattering cross section formula of Donnelly and Raskin [36] will be used to calculate the inelastic d * production.
where σ M is the Mott scattering cross section,
f rec is the recoil correction. The four vector current J µ ( q) fi is the Fourier transformed four vector transition current of the target,
e( q;
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The multipole moments are defined through the following multipole expansion,
The transition current resulted from Fig.5(a) is
A similar transition current resulted from Fig.6(a) is In obtaining these transition currents,the following effective Lagrangian have been used,
In these expressions Φ, Ψ N , Ψ ∆ , Ψ N * , and A µ stand for the pion, nucleon, ∆, N * (1520), and photon fields respectively; M N and µ are the nucleon and pion masses; σ and τ are the usual 
All the effective coupling constants, form factors, and the propagators are taken from GO [35] . They are copied here to make this report self contained and can be read without further check of many references. 
The form factors are taken from GO [35] to keep the model consistent.
Sachs's form factors are given by 
and F 
IV. RESULTS AND DISCUSSIONS
The calculated d * electro production cross sections are shown in Fig.8 . The four curves correspond to four electron energies 0.8, 1.0, 1.2 and 1.5 GeV . The shape of the differential cross section is dominated by the Mott cross section but modulated by the inelastic transition form factors. The value around 30 degree in the laboratory frame is about 10 nb for 1 GeV electron. In Fig.9, 10 and 11, the transition form factors F The produced d * will decay into N N and N N π. The cross section, 10 nb around 30 degree for 1 GeV electron, is about two order smaller than that of quasi elastic ed → e N N and ∆ resonance production ed → e N ∆ → e N N π processes. Therefore the normal measurement of the inelastic electron scattering can not find the signal of d * even it is existed, i.e., the d * signal will be buried in the quasi elastic or ∆ resonance background. A special kinematics and detector system must be studied further both theoretically and experimentally in order to pin down the weak signal of d * resonance from the strong background. In our model calculation, some simplifications have been assumed. The D wave component of deuteron has been neglected. Even though it is a small component, its contribution to the d production might not be small enough to be neglected, because only a recoupling of spin and orbital angular momentum will be able to transit the deuteron
The initial state correlation, i.e., the ∆ − ∆ component of deuteron is an even smaller component, but only a spin recoupling is needed to transit it into d * , therefore its contribution should be checked as well. d * is a six quark state [3] rather than a ∆ − ∆ bound state. To model it as a pure two ∆ bound state and use a single Gaussian wave function to describe its internal structure will overestimate the calculated cross section. The contribution of N N * (1440) intermediate state should be added especially in the large angle part. Due to these approximations the calculated cross section is an estimate of the d * electro production. On the other hand all of the above mentioned corrections are minor effects, the order(10 nb around 30 degree for 1 GeV electron) obtained from this calculation might be stable against these fine tunes. Further calculation is going on, especially a quark model calculation is also doing to check if a single Gaussian approximation of the d * internal wave function has overestimated the cross section.. The results will be reported later.
The electro production of d' dibaryon is being measured. This calculation can be extended to that process and will be a good check not only of the electro production model used here but also of the d' dibaryon analysis itself.
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